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(54) Cooling device for motor vehicle disk brake 

(57) A functionally excellent and structurally simple 
disk brake (1) comprises a caliper body (2) formed as a 
single part constituted by a hub-side elongate element 
(8). by a wheel-side elongate element (9), and by con- 
necting bridges (10. 11,12) extending astride a disk (3), 
pressure means (6, 7) housed in the elongate elements 
(8, (9) and acting on respective pads (4, 5) by means of 
radiator elements (13a-18a), as well as a duct (19) for 
the passage of cooling air, formed inside the caliper 
body (2) and extending between an inlet opening (20) 
and outlet openings (21, 22) facing the radiator ele- 
ments (13a-18a). 
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Description 

[0001 ] The present invention relates to a disk brake 
of the type comprising a caliper body, in which a hub- 
side elongate element, a wheel-side elongate element 5 
and connecting bridges extending astride a disk consti- 
tute a single part, and pressure means housed in the 
elongate elements and acting on respective pads by 
means of radiator elements. 

[0002] Disk brakes of the type specified are particu- 1 
larly suitable for motor vehicles and, in particular, for 
racing cars or at least high-powered motor vehicles. 
[0003] As is known, there is a need to prevent the 
heat generated in the pads during braking from being 
transmitted through the pistons to the brake fluid. Other- 
wise, there would be a risk of the brake fluid boiling. 
[0004] According to the prior art, attempts have 
been made to direct as much air as possible towards the 
radiator elements of the pistons so as to form a barrier 
to the passage of the heat from the pads to the brake 
fluid. 

[0005] The various means currently used for direct- 
ing the air towards the radiator elements are structurally 
complex and obstruct the handling of the pads and of 
the caliper body after use of the car, for example, at the 
end of a race. 

[0006] The problem upon which the present inven- 
tion is based is to devise a disk brake of the type speci- 
fied which has structural and functional characteristics 
such as to satisfy the aforesaid need and, at the same 
time, to overcome the problems mentioned with refer- 
ence to the prior art. 

[0007] This problem is solved by a disk brake of the 
type specified which is characterized in that it comprises 
a duct for the passage of cooling air, formed inside the 
caliper body and extending between an inlet opening 
and at least one outlet opening facing at least one radi- 
ator element of the radiator elements. 
[0008] Further characteristics and the advantages 
of the disk brake according to the present invention will 
become clear from the following description of a pre- 
ferred embodiment thereof, given byway of non-limiting 
example, with reference to the appended drawings, in 
which: 

Figure 1 is an elevational view of a disk brake 
according to the invention, sectioned on the line l-l, 

Figure 2 shows a detail of the disk brake of Figure 
1, sectioned on the line II— ■ I. 

Figure 3 is a perspective view, taken on the arrow 

III, showing a detail of the disk brake of Figure 1, 
substantially in plan, 

Figure 4 is a perspective view, taken on the arrow 

IV, showing the detail of Figure 3, substantially from 
below, 



Figure 5 is a partially-sectioned view of the disk 
brake of Figure 1 , taken on the arrow V, 

Figure 6 is a partially-sectioned view of the disk 
brake of Figure 1 , taken on the arrow VI, 

Figure 7 is a perspective view of a detail of the disk 
brake of Figure 1 , and 

o Figure 8 is a perspective view of the detail of Figure 
7, with parts separated. 

[0009] With reference to the appended drawings, a 
disk brake for a motor-vehicle in general, and for a rac- 
15 ing car or, in any case, high-powered car in particular , is 
generally indicated 1 . 

[001 0] The disk brake 1 comprises a caliper body 2 
and a disc 3 both for fixing to a hub of the motor vehicle 
for the attachment of a vehicle wheel. 
20 [0011] Two pads 4 and 5 mounted on the caliper 
body 2 are acted on by respective pressure means 6 
and 7, supported by the caliper body 2 and, more pre- 
cisely, supported by the elongate hub-side element 8 
and by the elongate wheel-side element 9, respectively 
25 [0012] The caliper body 2 is formed as a single 
piece of aluminium alloy with good mechanical charac- 
teristics, by machining, from a semi-finished blank, for 
example a rolled section, or from a moulded piece. The 
caliper body comprises a hub-side elongate element 8 
30 and a wheel-side elongate element 9. The elongate ele- 
ments 8 and 9 have respective flat inner surfaces 8a 
and 9a facing towards the disk 3 and extend substan- 
tially tangentially relative to the disk 3. They support and 
house the respective pressure means 6 and 7. 
35 [0013] The caliper body 2 is completed by three 
connecting bridges 10, 11 and 12 formed integrally with 
the elongate elements 8 and 9 and extending like 
bridges over the disk 3. The purpose of the bridges 10, 
11 and 12 is to interconnect the elongate elements 8 

40 and 9 rigidly. 

[001 4] More precisely, the three connecting bridges 
comprise two end connecting bridges 10 and 11 which 
connect the front and rear ends of the elongate ele- 
ments 8 and 9 and a central connecting bridge 12 which 
45 connects the elongate elements at two intermediate 
points thereof. 

[0015] In the embodiment shown, the pressure 
means 6 housed in the hub-side elongate element 8 
comprise three hydraulic pistons 13, 14 and 15 spread 
50 out along the length of the elongate element 8 and hav- 
ing diameters which decrease from the first, front piston 
13 to the last, rear piston 15. 

[0016] Similarly, the pressure means 7 housed in 
the wheel-side elongate element 9 comprise three 
55 hydraulic pistons 16. 17 and 18 spread out along the 
length of the elongate element 9 and having diameters 
which also decrease from the first, front piston 1 6 to the 
last, rear piston 18. 



2 



BNSDOCID: <EP 1016804A1_I_> 



3 



EP1 016 304 A1 



4 



[0017] It should be noted that each piston has an 
active end which is in contact with the pad. These active 
ends are formed generally so as to dissipate heat, that 
is. to reduce the amount of heat which passes from the 
pads to the brake fluid. 

[0018] In the embodiment shown, these active 
ends, which are called radiator elements, have open- 
ings in the form of circular holes, which are indicated in 
the drawings by reference numerals 13a to 18a each of 
which relates to a respective one of the pistons 1 3 to 1 8. 
[0019] The disk brake 1 according to the present 
invention comprises a duct 1 9 provided for the passage 
of cooling air for cooling the radiator elements 13a- 18a, 
the duct 19 being formed inside the caliper body 2. 
[0020] The duct 19 advantageously extends 
through the central bridge 12 from an end 12a of the 
duct disposed adjacent the hub-side elongate element 8 
and extends between an inlet opening 20 and two outlet 
openings 21 and 22 disposed at the height of and facing 
the radiator elements 13a, 14a and 15a and the radiator 
elements 16a, 17a and 18a, respectively. 
[0021] The inlet opening 20 preferably has a con- 
nector 23 for the connection of the duct 1 9 to a cooling- 
air feed pipe 24, for example, for air coming from a suit- 
able air-intake of the motor-vehicle. 
[0022] The duct 1 9 has a first portion 25 in the form 
of a hole extending in an end portion 27 of the central 
bridge 12 disposed adjacent the hub-side elongate ele- 
ment 8, as well as a second portion 26 extending along 
and inside a central portion 28 of the central bridge as 
far as an end portion 29. The second portion 26 is con- 
stituted by a channel 30 formed in the central bridge 12 
facing the disk 3 and covered by a wall 31 of a sheet- 
steel cover 32 snap-engaged on the central portion 28 
of the bridge. For this purpose, the cover 32 comprises 
flanges 33a which are bent at right angles and snap- 
engage grooves 33b formed in the bridge. 
[0023] It should be noted that the wall 31 is 
extended inside the first portion 25 by an appendage 34 
which extends for about half of the length of the first por- 
tion. This appendage 34 divides this half of the first por- 
tion into two branches 35 and 36. of which one 35 is 
directed towards the opening 21 and the other 36 is 
directed towards the opening 22. 
[0024] The outlet openings 21 and 22 preferably 
comprise respective diffuser bodies 37 and 38 which 
are substantially fan-shaped and are f ixed to the elon- 
gate elements 8 and 9 by means of respective pairs of 
screws 37a and 38a. These drffuser bodies 37 and 38, 
which are made of aluminium alloy, have respective inlet 
openings 39 and 40 for the supply of the cooling air. The 
diffuser bodies 37 and 38 have, respectively, three out- 
let openings 13b, 14b and 15b, spread out like a fan and 
three outlet openings 16b, 17b and 18b also spread out 
like a fan. all directly facing and close to the respective 
radiator elements. 

[0025] In particular, respective ducts 41 and 42 
formed in the diffuser bodies 37 and 38 extend, respec- 



tively, from the inlet openings 39 and 40 and branch, 
respectively, into three ducts 13c, 14c and 15c opening 
from the outlet openings 13b, 14b and 15b directly onto 
the radiator elements 13. 14 and 15, and into three 
5 ducts 16c. 17c and 18c opening from the outlet open- 
ings 1 6b. 1 7b and 1 8b directly onto the radiators 16,17 
and 18. 

[0026] It should be noted that each drffuser body 
37, 38 is in the form of a half-shell in which the ducts are 

10 formed as channels. When each diffuser body 37. 38 is 
f ixed by the screws 37a, 38a to the respective elongate 
element 8, 9 in a position against the internal surfaces 
8a, 9a, the half-shell, and hence also its channels, are 
covered by the elongate body. 

15 [0027] In operation, the cooling air coming from an 
air-intake of the motor vehicle passes through the pipe 
24, reaches and passes through the duct 19 until it 
reaches the diffuser bodies 37, 38 and the outlet open- 
ings. The cooling air emerges from these and passes 

20 directly over the radiator elements. 

[0028] By virtue of the fact that the outlet openings 
reach into the immediate vicinity of the radiator ele- 
ments which they face in close proximity, the cooling is 
highly effective. 

25 [0029] If the pads have to be replaced because they 
are worn, the caliper body can be removed from the 
wheel hub directly, simply by detaching the pipe from 
the connector. 

[0030] Finally, the disk brake according to the 
30 present invention has the advantage of unusually effec- 
tive cooling of the radiator elements and the brake oil is 
in practice not susceptible to boiling. 
[0031] A further advantage of the disk brake 
according to the present invention lies in the simplicity 
35 of the operations to be performed in order to replace the 
pads. 

[0032] A further advantage of the disk brake 
according to the present invention is that it is also struc- 
turally simple since the cooling-air duct is formed in an 

40 industrially advantageous manner by machining during 
the manufacture of the caliper body 
[0033] It should also be noted that the disk brake 
according to the present invention is also structurally 
strong and functionally reliable. 

45 [0034] Naturally, in order to satisfy contingent and 
specific requirements, an expert in the art may apply to 
the disk brake of the present invention many modifica- 
tions and variations all of which, however, are included 
within the scope of protection of the invention as def ined 

so by the following claims. 

Claims 

1. A disk brake (1) of the type comprising a caliper 
55 body (2). in which a hub-side elongate element (8). 
a wheel-side elongate element (9) and connecting 
bridges (10. 11. 12) extending astride a disk (3) 
constitute a single part, and pressure means (6. 7) 
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housed in the elongate elements (8, 9) and acting 
on respective pads (4, 5) by means of radiator ele- 
ments (13a, 18a), characterized in that it comprises 
a duct (19) for the passage of cooling air, formed 
inside the caliper body (2) and extending between 5 
an inlet opening (20) and at least one outlet open- 
ing (21, 22) facing at least one radiator element 
(I3a-I8a) of the radiator elements (I3a-I8a). 

A disk brake (1) according to Claim 1 , characterized 10 
in that the duct (18) extends inside at least one of 
the bridges (10, 11.12) from an end (12a) disposed 
adjacent the hub-side elongate element (8). 

A disk brake (1 ) according to Claim 2, characterized is 
in that there are three connecting bridges (10, 11, 
12), that is, a centra! bridge (12) and two end 
bridges (10. 11), and in that the duct (19) is formed 
inside the central bridge (12). 

20 

A disk brake (1) according to Claim 3. characterized 
in that the duct (19) formed inside the central bridge 
(12) comprises an outlet opening (21) disposed at 
the height of the radiator elements (13a, 15a) of the 
pressure means (6) of the hub-side elongate ele- 21 
ment (8) and an outlet opening (22) disposed at the 
height of the radiator elements (16a. 18a) of the 
pressure means (7) of the wheel-side elongate ele- 
ment (9). 

3 

5. A disk brake (1 ) according to Claim 4, characterized 
in that the pressure means (6, 7) comprise three 
pistons (13-18) for each elongate element (8, 9), 
each piston (13-18) having a respective radiator 
element (13a, 18a). and in that each outlet opening 5 
(21 22) comprises a diffuser body (27, 28) having 
three outlets (13b-15b, 16b-18b) in a fan-like 
arrangement 

6 A disk brake (1 ) according to Claim 5, characterized 
in that each diffuser body (36. 38) is in the form of a 
half-shell in a position against the respective elon- 
gate element (8,9). 

7. A disk brake (1 ) according to Claim 5, characterized 
in that the duct (19) formed inside the central bridge 
(12) is constituted by a channel (30) formed in the 
central bridge (12) and facing towards the disk (3), 
and by a wall (31) of a cover (32) snap-engaged on 
the bridge to cover the channel. 

8. A disk brake (1 ) according to Claim 7, characterized 
in that the wall (31) comprises an appendage (34) 
extending into a f irst portion (25) of the duct. 
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FIG. 4 
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